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IP BASED TELEPHONE SYSTEM 

RELATED APPLICATIONS 

This application is a continuation of Ser. No. 09/366,684 
?led on Aug. 4, 1999, noW abandoned, Which is incorporated 
herein in its entirety by reference. 

The invention is directed to telephony systems. The 
invention is of particular relevance to telephony systems in 
Which telephone traf?c is transmitted at least in part over an 
IP based netWork such as a computer netWork or the Internet. 

BACKGROUND 

The advantages of transmitting voice information over a 
packet or cell sWitched netWork has long been recognised. 
The relative loW cost of utilising packet sWitched netWorks 
such as the internet in place of a circuit sWitched netWork 
has generated groWing interest and many telecom operators 
noW claim that packet sWitching surpasses circuit-sWitched 
voice transmission in terms of bandWidth usage in their 
networks. This is due in part to the increase in products that 
provide voice over IP functions. HoWever, it is also becom 
ing increasingly interesting for netWork operators to enable 
telephone calls originating in a standard circuit sWitched 
netWork to be routed at least in part via a packet sWitched 
netWork Without altering the Way in Which a user utilises a 
telephone or other telephony equipment. 
An example of such an arrangement is described in 

British patent application No. GB 2 331 197. In this knoWn 
arrangement, a circuit sWitched trunk netWork is replaced by 
a packet sWitched IP netWork. This has the advantage of 
alloWing the telecom operator to keep the cost of trunk calls 
doWn While still utilising the regular circuit sWitched sys 
tems. 

HoWever, as packet sWitched technology gains impor 
tance compared to circuit sWitching, there is a need to 
incorporate more of the advantages of packet sWitched 
functions into a telecommunications system. Yet, if telecom 
operators are to continue receiving returns on the substantial 
investment represented by a circuit sWitched infrastructure, 
there is similarly a need to retain as much as possible of the 
circuit sWitched system 

SUMMARY 

The invention provides a hybrid arrangement Which 
alloWs an existing circuit sWitched telephony netWork to be 
deployed on a packet sWitched netWork. Essentially, the 
circuit sWitched underlying transport netWork is replaced 
With that of an IP based package sWitched netWork, While the 
circuit sWitched infrastructure, such as terminals, telephone 
exchanges and the like are retained With modi?cations. In 
preferred embodiments of the invention, both a subscriber 
and a local telephone exchange are connected to, and 
separated by, a computer netWork. Signalling betWeen the 
subscriber and exchange are effected using a standard user 
to netWork protocol, such as V5.1 for PSTN and ISDN basic 
rate interface (BRI) or DSS1 for ISDN primary rate interface 
(PRI). This standard user to netWork protocol is overlaid on 
an IP based netWork protocol, such as TCP or UDP. By 
utilising protocols that are conventionally utilised by the 
counterpart circuit sWitched system elements the transition 
from circuit sWitched to IP-based packet sWitched netWork 
transport can be achieved in a fast and secure fashion since 
the netWork elements Will be interchangeable With various 
vendors equipment. Furthermore, the existing services sup 
ported by the standard protocols Will be supported in the 
packet sWitched network. 
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2 
Moreover, the connection of the subscriber, or the access 

node to Which a subscriber is coupled, to the IP-based 
netWork enables the full future exploitation IP-based net 
Work Without extensive modi?cation of the system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and advantages of the present invention 
Will become apparent from the folloWing description of the 
preferred embodiments that are given by Way of example 
With reference to the accompanying draWings, in Which: 

FIG. 1 schematically depicts a telecommunications net 
Work according to the present invention, 

FIG. 2 illustrates the arrangement of a telephony server, 

FIG. 3 shoWs an access node according to the present 
invention, and 

FIG. 4 illustrates the signalling betWeen the various 
elements of the netWork in FIG. 1, 

FIG. 5 illustrates the interaction of the netWork of FIG. 1 
With an adjacent packet sWitched netWork, 

FIG. 6 illustrates a ?rst embodiment of a netWork element 
adapted to interact With adjacent netWorks, 

FIG. 7 illustrates a second embodiment of a netWork 
element adapted to interact With adjacent netWorks, and 

FIG. 8 illustrates a third embodiment of a netWork ele 
ment adapted to interact With adjacent netWorks. 

DETAILED DESCRIPTION 

FIG. 1 illustrates a hybrid netWork according to the 
present invention Wherein a call is ongoing betWeen an 
A-subscriber 10, represented by the telephone A on the 
left-hand side of the ?gure, and a B-subscriber 20 shoWn on 
the right-hand side of the ?gure. The subscribers are respec 
tively connected to an access node 11, 21, and these access 
nodes 11, 21 are in turn connected to a computer or similar 
IP-based packet sWitched netWork 30, Which is typically the 
Internet. Also connected to the computer netWork 30 are a 
telephony server 40, Which is the host server for subscriber 
A 10 and controls the establishment of calls to and from 
subscriber A 10, and a similar host telephony server 50 for 
subscriber B 20. The telephony servers 40, 50 are AXE 
exchanges With modi?cations as described beloW With ref 
erence to FIG. 2. They perform the equivalent role of a local 
exchange or end of?ce in a standard circuit sWitched tele 
phony system With the signi?cant different that they utilise 
the IP-based packet sWitched netWork as a sWitch. Each 
telephony server 40, 50 is also capable of handling circuit 
sWitched calls and thus interWorking With a traditional 
circuit sWitched netWork, as is illustrated by the illustrated 
interface in telephony server 40 to a circuit sWitched access 
netWork 80 and the interface in telephony server 50 to a 
circuit sWitched SS7 netWork 90. 
A telephony number server 60 is also connected to the 

computer netWork 30. The telephony number server 60 is 
essentially a data base containing lookup tables for convert 
ing the telephone number identifying a subscriber to an IP 
address or addresses of the host telephony server 40, 50 for 
the subscriber, at Which the call Will be terminated. It is 
implemented on a standard UNIX DNS server With BIND 
softWare using standard DNS record types, Which translate 
e.164 numbers to IP addresses of the telephony server 
endpoints of the netWork. Hence the input to the lookup 
table is an e.164 destination (B-number) or part of this 
number. The output Would be an IP address or addresses 
indicating the host telephony server for the subscriber in 
question. 
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The telephony number server 60 holds addresses only for 
those subscribers connected to its oWn netWork 30. The IP 
addresses are de?ned in advanced and each subscriber, or 
each physical access to the IP netWork, is assigned an 
address. The IP address preferably identi?es a UDP port, 
Which could be a ?xed relationship With a timeslot that is 
utilised. For some UDP ports the routing information 
included in an IP package may include the UDP port and the 
IP address Within the port. 
A number of telephony resource devices 70 are also 

connected to the computer netWork at various locations. 
These are the general telephony resources utilised by a 
telephony server 40, 50 for the support of a call. Typical 
resources include, but are not limited to, ansWering 
machines, conference call devices, tone senders/receivers, 
tone detectors, voice mail systems and echo cancellers. It is 
preferable that these resources be centrally located in the 
computer netWork 30 rather than associated With a telephony 
server. This Would substantially increase their level of 
utilisation and render them more cost effective. HoWever, 
since telephony resources of the kind mentioned above are 
already available in a conventional AXE exchange these 
resources are retained in the telephony server 40 in preferred 
embodiment shoWn in FIG. 1. 

FIG. 2 is a schematic representation of a telephony server 
40. The elements of the telephony server 40 include con 
ventional sWitching hardWare 41 for assuring circuit 
sWitched connections in the connected circuit sWitched 
netWork. A number of terminals 42 are connected to the 
sWitching hardWare, and typically include a T1 transmission 
service terminal and an E1 transmission service terminal. 
Each terminal is connected to an associated circuit sWitched 
netWork, represented in FIG. 2 by the netWork 80. The 
sWitching hardWare 41 is further connected to a gateWay 43 
Which incorporates a PCM to IP adapter for converting a 
PCM encoded 64 kbps channel to IP packets for transmis 
sion over the IP-based netWork and vice versa. The PCM to 
IP converter 43 packs the 64 kbps bit stream destined to be 
transmitted over the computer netWork 30 into IP compatible 
packets or datagrams, and similarly unpacks packets arriv 
ing at the telephony server 40. An IP sWitch controller 44 is 
further provided for assuring the virtual sWitch formed by 
the computer network 30 for calls that utilise the computer 
netWork. The IP sWitch controller 44 essentially has a logical 
vieW of the IP netWork 30 as a giant sWitch With the ingress 
and egress points to the sWitch being the various media 
gateWays from the telephony server 40, such as the gateWay 
43, and the subscriber access nodes 11, 12. The IP sWitch 
controller needs to access hardWare to enable it to commu 
nicate With and control the various media gateWays, 
hoWever, it need not incorporate hardWare itself but rather 
the same IP netWork hardWare interface as the gateWay 43. 
The telephony server further includes a controller 45 for 
controlling the sWitching function of the various elements 
41, 43, 44. The controller 45 also deals With call setup and 
sends the required messages in the agreed user-to-netWork 
protocol, e.g. V5.x or DSSl to the subscribers 10 hosted by 
the server 40. The controller 45 incorporates a routing 
function for dealing With all types of call transmission paths, 
i.e. calls transmitted entirely Within the circuit sWitched 
netWork, calls transmitted betWeen the circuit sWitched 
netWork and the computer netWork and calls transmitted 
Within the computer netWork 30. 
As mentioned earlier, a number of telephony resources are 

available in the conventional AXE exchange. These are 
represented in the telephony server 40 by the block 46. The 
seiZing of these resources for a call is controlled by the 
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4 
controller 45. The resources are then passed on to the call via 
the sWitching hardWare 41 or circuit sWitched transmission 
paths, or the gateWay 43 if the call involves a subscriber on 
the packet sWitched netWork 30. 
The various elements in the telephony server 40 repre 

sented by the sWitching hardWare 41 and the terminals 42 are 
necessary only for enabling a voice path to be routed through 
the telephony server to a circuit sWitched netWork. If a call 
is established betWeen tWo subscribers 10, 20 Which are 
connected to the IP netWork, these elements Will play no part 
in the communication. The gateWay 43 is also utilised for 
inter-netWork calls, hoWever, it may also be required for 
providing a voice path When the telephony resources 46 are 
located as illustrated at the telephony server 40. It Will thus 
be appreciated by those skilled in the art that these elements 
need not form part of a telephony server that does not serve 
as an interface to a circuit sWitched netWork and that 
included no telephony resources. 

The netWork further includes a TNS resolver 46 for 
handling the interface betWeen the telephony server 40 and 
the telephone number server 60. It establishes a connection 
With the telephony number server 60 When the telephony 
number server 60 is due to be activated. It Will preferably 
also deal With the administration of the IP addresses to the 
telephony number server 60 such as de?ning neW numbers 
and updating the telephony number server 60 When sub 
scribers are connected or disconnected. While the adminis 
tration functions of the TNS resolver 46 are incorporated in 
the telephony server 40, it Will be understood by those 
skilled in the art that a separate netWork administration node 
remote from the telephony server 40 could provide this 
function. 
The access node 11 is illustrated in FIG. 3. A number of 

subscribers A, C and D are connected to the access node 11. 
The subscribers access this node 11 in the traditional circuit 
sWitched manner, that is via a tWo-Wire PSTN terminal for 
subscriber A, an ISDN BA (basic rate access, 2B+D) ter 
minal for subscriber C or an ISDN PRA (primary rate 
access, 30B+D) terminal for subscriber D Which is illus 
trated as a PABX. The PSTN and ISDN BA terminals are 
connected to a signalling function 12 Which essentially 
performs the task of a conventional V5.x access node. In this 
function 12 signalling to or from the two-Wire subscriber is 
collected and relayed into or out of a 64 kbps signalling 
channel With 2 Mbps pulse code modulation (PCM). APCM 
to IP converter 13 is coupled to this signalling function 12 
and packs the 64 kbps channel to IP packets and routes these 
packets to the correct destination in the IP netWork. This 
routing is performed under control of the telephony server 
40. The PCM to IP converter also performs the inverse 
conversion and unpacks the IP packets to a 64 kbps bit 
stream. The primary rate access (PRA) interface is likeWise 
provided With a PCM to IP converter 14 Which performs a 
similar function. While these converters 13, 14 are depicted 
as separate entities in FIG. 3, it Will be understood by those 
skilled in the art that the same functional block could 
perform the packing, unpacking and routing functions for 
both interfaces. 

The different forms of signalling occurring betWeen the 
various elements over the computer netWork 30 are sum 
marised in the schematic of FIG. 4. All protocols are carried 
on IP. The superimposed protocols are preferably ‘standard’ 
or commonly used protocols that alloW netWork elements to 
be interchanged With equipment from different vendors. The 
so-called standard protocols are preferably Well-established 
ITU protocols that are readily understood by the counterpart 
circuit sWitched netWork elements. This also alloWs the 
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various services supported by commonly used protocols to 
be retained. Accordingly, the signalling betWeen the access 
node 11 and the telephony server 40 at call setup and for 
communicating routing information to the access node 11 
utilises a tic protocol A] such as V5.X or similar over UDP. 
For ISDN primary rate access, DSSl over UDP is utilised. 
A connection protocol B] is also provided for and Would 
typically be V5 .X BCC over TCP. Communication betWeen 
tWo telephony servers connected to the IP-based netWork 
uses a traffic protocol D], Which is typically a SS7 ISUP over 
TCP. A connection protocol E] is also provided Which may 
be part of ISUP or eXternal to ISUP. The telephony servers 
40, 50 communicate With the telephony number server 60 
for requesting the destination IP address associated With a 
particular b-number using a suitable protocol C] Which is 
preferably a DNS protocol over TCP. Finally, tWo further 
protocols are provided for communication betWeen a tele 
phony server 40, 50 and telephony resources 70. These 
include a protocol F] to seiZe and control resources, and F‘] 
the connection part of F] and F‘] do not need to be 
standard protocols since the telephony resource nodes 70 are 
effectively neW elements that have no counterpart in a circuit 
sWitched system. For the actual packet transport IETF 
protocols are used. The same is true for loWer address 
resolutions and neW netWork elements. 

Before calls are alloWed over the access node 11, a 
signalling channel must be established betWeen the signal 
ling function part 12 of the access node 11 or PABX and the 
host telephony server 40. This is to establish a LAPV5 or 
LAPD data layer, respectively. An administrative procedure 
Will initiate an order from the telephony server 40 to the 
PCM to IP converter 13, 14 in question to start sending or 
receiving IP packets containing information from the 64 
kbps signalling channel on the 30B+D or V5 .X interface. The 
PCM to IP converter 13, 14 treats this signalling channel as 
a pure 64 kbps bitstream, hoWever, it could recognise the 
LAPV5 or LAPD frame format and send these frames as 
UDP/IP packets. Obviously, the same handling of the sig 
nalling channel must be performed on both sides of the link. 
Thus the PCM to IP converter in the gateWay 41 of the 
telephony server 40 Would operate in the same manner as the 
converters 13, 14 of the access node 11. FolloWing this 
procedure, the normal start-up procedures between a V5.1 
access node or PABX and host telephony server are per 
formed. The signalling to and from the telephony server 40 
Would then be transparent to the PCM to IP converters 13, 
14. 
When a call is to be established or released, the PCM to 

IP converter 13, 14 Will receive further orders from the host 
telephony server 40 on establishing or releasing paths. 
Establishing a path means taking the 64 kbps bitstream 
agreed upon betWeen the telephony server 40 and the PABX 
or signalling function 12, packing this into UDP/IP packets, 
or unpacking it out of UDP/IP packets, and routing to the 
destination designated by the telephony server 40. 

If telephony resources 70 are to be utilised in a call 
initiated by subscriber A to subscriber B these resources 
must ?rst be seiZed by the host telephony server 40 utilising 
the protocol F] described above. Subsequently, the resource 
function Would be routed through to the access netWork 11 
connecting the calling subscriber A. Thus if a tone sender is 
seiZed as a resource, ‘tone’ packets Would be sent from the 
telephony resource node 70 to the subscriber A, While 
speech packets are exchanged betWeen subscribers A and B 
during a conversation. 

In the case illustrated in FIG. 1, Wherein telephony 
resources are available as part of the telephony server 40, a 
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6 
‘speech path’ must be established initially betWeen the 
access node 11 of a subscriber and the telephony server 40 
When the call is set up at digital reception to enable the 
telephony resources to be made available to the call. This is 
indicated by the dashed line betWeen the telephony server 40 
and the access node 11 in FIG. 1. A similar path Would be 
setup for speech packets if subscriber A Were to make or 
receive a call to or from a subscriber connected to the circuit 
sWitched access netWork 80. In FIG. 1 the UDP/IP speech 
packets eXchanged betWeen subscriber A and subscriber B 
are similarly indicated by a dashed line across the packet 
sWitched netWork 30. 
As mentioned above With reference to FIG. 1, the tele 

phony number server 60 contains only the addressing infor 
mation of end points Within the netWork to Which it is 
connected. If a call is destined for a subscriber connected to 
a neighbouring netWork, the telephony number server 60 in 
the netWork 30 Will not have the destination address. FIG. 5 
illustrates the situation When calls traverse tWo separate 
IP-based packet sWitched netWorks, netWorkA and netWork 
B. In FIG. 5, the elements of netWork B are considered to be 
the same as those of netWorkA and have been denoted by the 
same reference numerals modi?ed by a prime symbol. In 
FIG. 5 IP netWork border gateWays 61, 61‘ are connected to 
each computer netWork 30, 30‘. These gateWays 61, 61‘ may 
be separate elements in the netWork or they may be part of 
the associated telephony server 40, 40‘. The netWork border 
gateWays 61, 61‘ deal With communications betWeen differ 
ent IF based netWorks, or IP betWeen IP based netWorks run 
by different operators. The manner in Which this is done 
depends on the hoW operators of adjacent netWorks agree to 
Work together. 

According to a ?rst embodiment of the present invention, 
each telephony number server 60, 60‘ in a ?rst netWork 30 
holds the addresses of netWork border gateWays 61, 61‘ in 
adjacent netWorks. When a call from netWork A is destined 
for netWork B, the telephony number server 60 of netWork 
AWill furnish the telephony server 40 of netWorkAWith the 
IP addresses of the netWork border gateWay 61‘ to the 
required terminating or transit netWork, in this case netWork 
B. When the call enters the terminating netWork through the 
interconnection point betWeen the netWorks A and B, the 
terminating netWork border gateWay 61‘ Would query its 
telephony number server 60‘ to determine Where to terminate 
the call. A call betWeen netWorks thus provokes tWo queries 
to telephony number servers 60, 60‘, namely a query from 
telephony server 40 to the telephony number server 60 in 
netWorkA and a query from the netWork border gateWay 61‘ 
to the telephony number server 61‘ in netWork B. 

In a second embodiment according to the present 
invention, the telephony number server 40 of a netWork 
Would not contain the addresses of netWork border gateWays 
61‘ in foreign netWorks but instead holds the addresses of the 
border gateWays 61 in its oWn netWork. The telephony 
number server 60 thus only contains the addresses of the real 
endpoints to its oWn netWork. The netWork border gateWays 
61 Would then store the addresses of neighbouring netWorks’ 
border gateWays provided by the operators of these net 
Works. All calls betWeen neighbouring netWorks Would then 
be constrained to go through these netWork border gateWays. 

FIGS. 6 to 8 shoW examples of netWork border gateWays 
61, 61‘ that operate according to the latter embodiment. In 
these embodiments the netWork border gateWays 61, 61‘ are 
separate from the telephony server 40, 40‘ and are dedicated 
for both incoming and outgoing calls. Like parts have been 
denoted by like reference numerals in these three ?gures. 

FIG. 6 shoWs tWo netWork border gateWays 61, 61‘ NGB1 
and NGB2 that are linked by a circuit sWitched interface. A 
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?rst network border gateway 61 belongs to network A 
owned by a ?rst operator, the second network border gate 
way 61‘ belongs to a network owned by a second operator. 
The border between the two IP based networks A and B is 
illustrated by the dashed line. Each network border gateway 
61, 61‘ includes a signalling gateway SG1 611, SG2 611‘ for 
exchanging standard telephony protocol messages and a 
connections signalling protocol CONSIG, and a message 
gateway MG1 612, MG2 612‘ for the exchange of voice 
data. The transition between an IP based format to a circuit 
switched format increases the delay of the voice stream, 
however the interface is relatively easy to monitor for 
statistical functions and policing or the like. The interface 
between the network border gateways 61, 61‘ is a standard 
telephony interface, such as ISUP over E1. The signalling 
gateway 1 SG1 receives an address for speech from the local 
telephony server 40 consisting of an IP address and UDP 
port in the CONSIG protocol. This address points to the A 
subscriber side and is used by the MG1 to direct voice IP 
packets originating from subscriber B and received via a 
timeslot on the circuit switched interface to subscriber A. 
The address for the voice stream originating from subscriber 
A to subscriber B is provided by network border gateway 
NGB 2 61‘ after it has interrogated its local telephony 
number server. This is sent to NGB1 61 by the signalling 
gateway SG2 via the CONSIG protocol. The voice stream 
from A to B will be sent from A in packets having a 
destination address of MG1, MG1 unpacks the voice stream 
and inserts it onto a timeslot. MG2 repacks the voice stream 
into IP packets with the destination address of B. The reverse 
process occurs for the voice stream from B to A. In this 
embodiment, the IP/UDP addresses of the two networks 
need not be coordinated; the network border gateways 
NGB1 and NGB2 need only be associated via CIC timeslots 
on a per call basis. 

In the embodiment shown in FIG. 7 the voice steam 
passes via the IP network as is illustrated by the network of 
connected routers R. The network border gateways 61, 61‘ 
thus do not comprise a message gateway but have only a 
signalling gateway SG 611. As for the previous embodiment, 
the signalling gateways 611, 611‘ exchange ISUP/TCP mes 
sages and CONSIG/TCP messages (both over IP) with 
elements within their own networks. However, these mes 
sages are also exchanged in the interface between the 
network border gateways 61, 61‘ which is an IP based 
interface. The CONSIG protocol is not terminated. The 
CONSIG protocol transports the addresses of A to B and B 
to A. The voice packets are transferred directly through the 
IP based network without control by the network border 
gateways 61, 61‘. However, the interface between the two 
adjacent networks A and B is con?gured such that and all 
voice traf?c between the operators networks will always go 
between a designated pair or set of routers. This is illustrated 
by the solid lines between routers R representing possible 
paths. In this manner measurements and policing functions 
may still be performed at these designated routers. 

In the third embodiment shown in FIG. 8, the arrangement 
of the network border gateways 61, 61‘ is very similar to that 
shown in FIG. 7 with the exception that the operators of 
networkA and B can impose no physical limitations as to the 
route which voice traf?c will take within the network. The 
IP based network may even be owned by a separate operator. 
In order for the operators of the network in which the call 
originates and term-mates to constrain the voice traf?c 
passes a certain point in the IP network, to enable measure 
ment for example, a router control functionality is incorpo 
rated in the network border gateways 61, 61‘. The router can 
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8 
be external to the network border gateways 61, 61‘ as shown 
in FIG. 8, or integrated in the network border gateway 61, 
61‘ in the manner of the message gateway 612 of FIG. 6. The 
signalling gateway 611 will then not just pass on the end 
point addresses in the CONSIG protocol. Instead an address 
received by the signalling gateway 611 will mapped onto an 
new address sent (in the manner of a proxy), and a control 
interface illustrated by the thick line in FIG. 8 and protocol 
G will order a router to pass a voice stream coming in on one 
interface out onto another interface. 

The arrangement of the telephony number server 60 
essentially produces a ?at, non-hierarchical structure, 
wherein neither the IP addresses nor the e164 numbering 
plan need be co-ordinated with other network administra 
tions. The only co-ordination required concerns the inter 
connection points, or network border gateways 6, to other 
networks. This structure thus utilises the bene?ts of IP 
switching and of the more well-structured e164 numbering 
plan, where each network administrator is a higher degree of 
freedom in de?ning numbering. 
The above described arrangement provides a means of 

bringing an IP-based network closer to the subscriber by 
replacing the underlying circuit switched transport network 
with that of an IP-based packet switched network, while 
retaining the costly elements of a circuit switched network. 
What is claimed is: 
1. A hybrid telephony server for establishing calls to and 

from a subscriber connected through an access node to an 

Internet Protocol (IP)-based network, wherein the server is 
connected to the IP-based network and a circuit-switched 
telecommunications network, said server comprising: 

an interface with the access node for sending and receiv 
ing call setup messages to and from the access node; 

an interface with a telephone number/IP address database 
for obtaining IP addresses corresponding to dialed 
telephone numbers; 

an IP gateway that converts pulse code modulation (PCM) 
encoded signals to IP packets for transmission over the 
IP network, and converts IP packets received from the 
IP network to PCM encoded signals; 

an IP switch controller that communicates with and con 
trols media gateways in the IP network; 

circuit-switched switching hardware for connecting calls 
to and from the circuit-switched telecommunications 
network; and 

a server controller connected to the interface with the 
access node, the interface with the telephone number/IP 
address database, the IP gateway, the IP switch 
controller, and the circuit-switched switching 
hardware, 
wherein the server controller determines from informa 

tion received from the access node whether each call 
is an incoming call to the subscriber, an outgoing call 
from the subscriber, or a call between other parties, 
and determines whether each call received in the 
server is destined for the IP-based network or the 
circuit-switched telecommunications network, 

wherein, upon determining that a call is an incoming 
call from the IP-based network to the subscriber, the 
server controller controls the IP gateway and the IP 
switch controller to route the call from the IP net 
work to the subscriber, 

wherein, upon determining that a call is an outgoing 
call from the subscriber to the IP-based network, the 
server controller controls the interface with the tele 
phone number/IP address database to convert a 
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dialed telephone number to an IP address for a 
further party, and controls the IP gateway and the IP 
sWitch controller to route the call from the subscriber 
to the IP netWork utilizing the converted IP address, 

Wherein, upon determining that a call is an incoming 
call from the circuit-sWitched telecommunications 
netWork to the subscriber, the server controller con 
trols the interface With the telephone number/IP 
address database to convert the dialed telephone 
number of the subscriber to an IP address, and 
controls the IP gateWay and the IP sWitch controller 
to route the call from the subscriber through the IP 
netWork to the subscriber utiliZing the converted IP 
address, and 

Wherein, upon determining that a call is an outgoing 
call from the subscriber to the circuit-sWitched tele 
communications netWork, the server controller con 
trols the IP gateWay and the circuit-sWitched sWitch 
ing hardWare to connect the call from the subscriber 
to the circuit-sWitched telecommunications netWork. 

2. The hybrid telephony server of claim 1, further com 
prising at least one telephony resource selected from a group 
consisting of an ansWering machine, a conference call 
device, a tone sender/receiver, a tone detector, a voice mail 
system, and an echo canceller. 

3. The hybrid telephony server of claim 2, Wherein the 
server controller seiZes one of the telephony resources When 
needed for a call, and applies the seiZed resource to the call 
utiliZing the IP gateWay or the circuit-sWitched sWitching 
hardWare. 

4. A method of utiliZing a packet-switched netWork to 
switch calls for a circuit-switched telephony server in a 
circuit-sWitched telecommunications netWork, said method 
comprising the steps of: 

modifying the circuit-sWitched telephony server to create 
a hybrid telephony server, said modifying step includ 
ing the steps of: 
implementing in the circuit-sWitched telephony server, 

an IP gateWay that converts pulse code modulation 
(PCM) encoded signals to IP packets for transmis 
sion over the IP netWork, and converts IP packets 
received from the IP netWork to PCM encoded 
signals; 

implementing in the circuit-sWitched telephony server, 
an IP sWitch controller that communicates With and 
controls media gateWays in the IP netWork; 

implementing in the circuit-sWitched telephony server, 
circuit-sWitched sWitching hardWare for connecting 
calls to and from the circuit-sWitched telecommuni 
cations netWork; and 

implementing in the circuit-sWitched telephony server, 
a server controller connected to the interface With the 
access node, the interface With the telephone 
number/IP address database, the IP gateWay, the IP 
sWitch controller, and the circuit-sWitched sWitching 
hardWare; 

connecting the hybrid telephony server to the packet 
sWitched netWork; 

connecting a subscriber to the packet-switched netWork 
through an access node; 
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10 
interfacing the hybrid telephony server With the access 

node for sending and receiving call setup messages to 
and from the access node; and 

interfacing the hybrid telephony server With a telephone 
number/IP address database for obtaining IP addresses 
corresponding to dialed telephone numbers; 
Wherein the server controller determines from informa 

tion received from the access node Whether each call 
is an incoming call to the subscriber, an outgoing call 
from the subscriber, or a call betWeen other parties, 
and determines Whether each call received in the 
server is destined for the IP-based netWork or the 
circuit-sWitched telecommunications netWork, 

Wherein, upon determining that a call is an incoming 
call from the IP-based netWork to the subscriber, the 
server controller controls the IP gateWay and the IP 
sWitch controller to route the call from the IP net 
Work to the subscriber, 

Wherein, upon determining that a call is an outgoing 
call from the subscriber to the IP-based netWork, the 
server controller controls the interface With the tele 
phone number/IP address database to convert a 
dialed telephone number to an IP address for a 
further party, and controls the IP gateWay and the IP 
sWitch controller to route the call from the subscriber 
to the IP netWork utiliZing the converted IP address, 

Wherein, upon determining that a call is an incoming 
call from the circuit-sWitched telecommunications 
netWork to the subscriber, the server controller con 
trols the interface With the telephone number/IP 
address database to convert the dialed telephone 
number of the subscriber to an IP address, and 
controls the IP gateWay and the IP sWitch controller 
to route the call from the subscriber through the IP 
netWork to the subscriber utiliZing the converted IP 
address, and 

Wherein upon determining that a call is an outgoing call 
from the subscriber to the circuit-sWitched telecom 
munications netWork, the server controller controls 
the IP gateWay and the circuit-sWitched sWitching 
hardWare to connect the call from the subscriber to 
the circuit-sWitched telecommunications netWork. 

5. The method of claim 4, Wherein the telephone number/ 
IP address database provides the IP-based netWork address 
of a terminal device in an adjacent netWork When the further 
party is not directly or indirectly connected to the IP-based 
netWork serving the subscriber. 

6. The method of claim 4, Wherein the telephone number/ 
IP address database provides the IP-based netWork address 
of a terminal device in the same netWork as the telephone 
number/IP address database, the method further including 
interrogating the terminal device to obtain the IP-based 
netWork address of the further party. 

7. The method of claim 4, further comprising the steps of: 
seiZing telephony resources coupled to the IP-based net 

Work; and 
establishing a transmission path betWeen the telephony 

resources and the subscriber. 
8. The method of claim 7, Wherein the transmission path 

is a speech path using an IP-based netWork protocol format. 

* * * * * 
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